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buHE Y i: tHfttf- h ©BIKES S ft fluiems 
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KE§£ftByfE&ftg&^&fC<fcoTg&£ftfci£g© 

1- 5 c « £: t S rt£gfs ESS, 

2] Y^O»«jSfc3t>#-h©IH%3ttffll 
^*^[6jtcfiiM$ft, jffilE Y A##- h 

©K« A2i#- h 6 Art £ Y ^©#«£ 

ST-n-^tceiM^ft, ffiffiY^0#«£fctoa#-h 
©rat* y ^ ©#«££ v&mznr t 

- h £T?Jt2p|S]K:£j3!£ftS«J: 3 fc*oTVS£{*fc L 
TY^SfcL/cSligSSi:, 

8SIBA*#- htWfSjLTESSftBf^OJSfioye^C 
fluEY^ftiK^fcA;^- hwlHKEBSftflMEm^ 



(2) 

3 

ttmtRmcm&t 5/^ k/*x7 -< jiztzmmtz c 

- h STK-tfifiiKiejgarftS J: 5 Kft oT«^S£f*i: L 
©A*#- MctJttrrsft&fl^gfc, 

MEStt^ftlcMt&ffflEWfttf- H i:31lHL£SS2S£ll 

f * c t %«f« r * jtassfliBBo 

[»JR«4] fliEifigSSi^Stt* AI*7t£>j£ficD¥ 
7a-7ft£AllU XHWfftt«:%£$«Ta[fiOX 30 

^^tT 5 u-*rmt®m*& act t f a n 

#S 1 -»#*3jLdaiiCl£E«0)l63af«BEItt. 
[0 001] 

[0 0 0 2] 

[ft*co8ffi] ^ftQlMfitfJMRfciR 0 ftfcti* «k 9 40 
K ft o #<B£aStf#ififcfTfr n« «J:3(c 

4on>5, C(DJ:-3ft«l«tTt?, tt<g^*IRt>»-5g 

■5ftgjRfcJE*S 1 o<0»j*#ffii:LT, cne©0SS 

WHPP l 1-17 2 8 1 ^4>«»tE«oatfiA^ 
O— fl&JTfcS, 50 
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[ooo3]@5(i, c<D£o%mmic&zKm%m® 

»<DB»*St>Lfc C©7tiMSQ0SS2 0 

1 fi. ftiii&S& (Planer Lightwave Circuit) 2 0 2* 
JgfiScLfcSi (->'J3» SS2 0 3i:, COS iSffi 

2 0 3(C«LT^v ; a-;H^a5tDm^O i Fffi±T'{uS^ 
a*ftfc¥W*U— »f (LD) 2 0 4fcJ:tf£Jt3!S? 

(PD) 2 0 5£«I;LTv>5o CCT\ Y^SfcLfcft 
WS&82 0 2 ti, Y^coaTgPtcffl^-raHT'SdJgptp 
^OMTftft^y (common) h 2 1 1 tftoTl/" 1 
Cfl)Jt^-h2 1 1 (Cti^^Lft 1/^7 7 -T^ 

cO^^Atb73$n5<k5{cftoT^5. KMimz 
0 21i, Y^co^tt,^ («TYMi:l^, ) 2 1 2fr 
P.2 0{C^«LT*3»?, -£©#»»©«a5a«IMIW*U 
-If 2 0 4fcWlfi]LfcL Dtf-r- 2 1 3*fltJ*LTI^ 
4o S/c:^l«L/c:ffi^©^iSSS<0«gai5*^^2 0 5 
{c*t[6jLfcPD;}?-r- 2 1 4£#§jSLTl^5 0 ft*5> C 

[0 0 0 4] COi9ft7t>M§{IlHl8S2 0 1T\ Y#tt 
2 1 2ttA£)fc££i6&S^tt#IR*SJ:5»;:ftoTV 

§ 0 -rftt)^, if2 0 4^e»wa$nfciSfi 

A <Dft{g*f 2 16 (iS i Sffi 2 0 3© L D#- h 2 13 
KXfltn, Y^«2 1 2%$£T=J^>'#-r- 2 1 1 K 
PJilU CCfrk0^Lftl/^77^<£>4SBfcAStf 
4, £fc> C<07t7r^/W4SEA^frttll$n/c7tfH# 
2 1 7tt, 3^>#-h2 1 ncA7j£*U Y#«2 1 
2T?2 0fc#«;£ttfd& PD#-r- 2 1 4 

£T?fi££ft3o f LT, S iSfi2 0 3*^ttSMc#f 
tB$tlT^7tig? : 2 0 5(cA7J^n5Ct{cfta 0 
[0 0 0 5] C©£3ftffi#©Jft££|gEII&2 0 1»4, 
10(DS ilft2 0 3±{CffML/c^3»jSS§2 0 2*ffl 
v>T^fi^<DAm^*fT^<7)T\ gBOWtftfffi¥£& 

SS2 0 1 T*(4^^2 0 5tD«fift^ft"rS4:^^ofe 

[0006] cnit, **A^$na^t^{t^2 i 7 
j^ojfoWBt*^ o 5tcA7j$nr, s/n (m 

CC0J;9ft)tt L-Hi, S#t7t2 1 80ct9tc¥2Sf*b 
— f 2 0 4fre>LD#-b2 1 3(C|6)ltTai^?na7t 
fl^2 1 6<D-g|5^LD,1?-h2 l 3tcA^/$n-f(cS 

w?nr^^2 o 5(cA73$nrLt9^ ^v 1 

a-;H^T'g«]^P)3i^2 1 9 t%.iX&m%:mft u 
fWSFWteSJtSR^ 2 0 5tcA7J?tli.)t^fi-rSe C 

<D«k-5K3*>#-h2 1 lfrfcAflsnsjtra^fcw 

W8^^7t^2 0 5(cA7j^tiai:, gfiO^JS 
fttfoTf)ti : F2 0 5 Cfc*'Tt 
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[0007] m 6 tt, tLhww Lfciae*oaffio^js% 

taLfcfc0T**5o C4>Jtt2fS«lHll&3 0 1 (4, 
SS3 0 2WUcS 11^30 3^, CCDS i Sffi3 
0 3 fcttLT* ^a-;Urta$0ffiS©¥ffi±-C{iBBW> 
2ftfc¥«M*U— tf 3 0 4*5ctD-*§7t^3 0 5^iK. 
Tl/>5 0 dCT*, Y^S!%Lfc3t«K»3 0 2ti, 

h 3 1 1 fcftoTV£ 0 COn*>4!-h 3 1 1 »cfcfcH 10 

fcoTfeD, i£fiA,<Dftf§^tfccDft7 7^^cA7j 

fi3 0 3KA.W5J:?(c6oT^. ftjS&S§3 0 2 
«v Y#«3 1 2**6 2 0K:#lRLT*5»>, -^©#ifi 
»©«S»*^#i*:U— 9*3 0 4 tcWlRl Life L D 4?— h 3 

tfgftm? 3 0 5 fcftfa Lfc P D h 3 1 4 £18$ L 

ntmmE^^m^o^m^mmcom^mbr 20 

[0 0 0 8] C<D£o%Km%imS&3 0 \X\ Y#« 

a. «f3 0 4 tirz&m 

A . CDftft^f 3 1 6 It S i MIS. 3 0 3 CD L D h 3 1 
3KAa£fu Yft«3 1 2«rigT3€-y#-h 3 1 1 
KSiJilU CCfr60*L&^ft7 7^McDiS»A#r 
CcD7t77"f'AcD4Sffl^?)iftii$nfcKS 
A.OJtfi^tt, 3t^-F3 1 lfcXrtSn, Y# 
«3 1 2*«TPD#-h 3 1 4 $T-eJM$n§o ^ L 30 
T, S iSffi3 0 3fr6>ttS5te#tHl;**U\ &ftA2<D 
ft<8^3 1 7tLTS7t^3 0 5tcA2j*ftaci:fc 

»i£is^3 0 5t4, z<D^mcmm\z<Dmm 

0#£Bfl?WfclSii't57-i' /I/* 3 0 7*IEBLTV 

[0 0 09] C (D0 6 fc^ Lfc)ti3IS®SK 301"? 
(±, ¥«{*U-tf3 0 4fr&»gAi©ftB^#litf]£ 
nS^CDcD, §^^3 0 5#7f;t/*3 0 7E<fcoT 

Wft3 1 8^^3 1 9*^m^3 0 5{CA^tLcfc9 
£LTt>, c:ttfctt7*;U*3 0 7K:«fcoTeftiR;£n& 

[0 0 10] 

*foffiIf(i3ty*-i>3 i i fcATj-rsftfi^fctti 

0 7T-i£fi*S8'JLTA;/rf 5d£#T*£&l^ 0 -T*t> 
3^y#-h3 1 1 Z\ttitl?Z>Mmtfm-<D® 50 



&HF3 4 17 3 7 3 

6 

m<Dt&&\c&5.%%*m%<D&mc£ *)&xm?3 o 5 

«0^fi%^46 & c i: #T* t & <!: i> 9 HIIHtf * o fco 

[001 1] zcT**nm<DBmt. Pi-oiSficDTtm 

[00 12] 

it, (>r> Y^^is^t^^^-hwra^M^ 
2x73 fit e&$n, Y^co^^tA^^-Kop^aA 

* #- h Ajj $ tifcittfi^tf Y TKrfi 
iftjtfiHSSn, Y^Dtf^fcWrt^hOIHIttY^O 

[p] (c (SiM $ n § * 9 K ft o T i/ ^ i; t T Y L 
fc#BS&fc, (d) A£#-HcttlR]LTEB£nm£ 
cDi£ft<Dft£ C <D A7J #- h E § ftjMUJ^IS 4: . 
(m) Y^cD5jig^£W;^1?-h<DiafcEB£ftffi£<D 
iSScD^fficD&gcD^fc^-r § »5&&#gt , 

(=.) titfix-hicttfabxmwzn, ®.mm&mz 
(4-0 cg>$^a tc fetta a^i^- h E Wfirtagfl: 

[0 0 13] -tft^^lSsRJS 1 E«058WT»tt, Y^S 

* Lfc#iSSS<DA^4C- ^M^tfttft A , cD^cfg^ 
ft\1lT%t, Y^O^R^STM-^mfiaiSnfc 
ft, n^y^-h^e.|B)-KgA 1 cD7ti:LTas^$n 

73 $ n s t . c n»4»«js * T'JWitn k ess $ n^», 
ma*- Mcsjarrstf, * cDji^-ess^^istcJ: 

oT»SAi^6ffi©ifiSAifc$SS*n5. CcDlSSA 

RWtjgii-rs^yH/^^-f^i/^^EBsnTi/^s. 

[0 0 14] ll*«2|E«©ISWT*ti, Y^cDft 

nrc%m%m¥<Dft&&tT*ttfaicBm-zti, y^ 

fc£oT^*^fcLTY^ga%LfcJ»B!&i:» (a) 
A^l4?- h {c ftfa LTEB*nm^OiSS©)t* C CDA 

i: A734?- H<DB|{cEB*nBf3£OBfiO)l£%ffi©BS 
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7 

raja*- h icmm Lrcmoi&moitz&ytt 
[0015] t%t>*>imm2&mo%mT'it. 

* Lfc»KK©Aa#- h ^UtfKg A , <Dft\m 
WXtltZk. ^(D&fpT'KgWfKtc.fcoTKgA 
1 ^5>fte©KSA2(C^jn5o C<DiSSA 2 (07 l ef±Y 10 

^SfiA 2 (D7ttLTai^$tl§o $fc, n^Vtf-r- 

ntl/^c LfctfoT* Stt^SttAfctf-r-fcAaS 
nsKgA,<D7 i c%7'C;U^{c«fcoT*-y h-r-scfcfc 

g»tt*&ft©fB»fcl»£LT*©SS%ffii&;5 20 

[0 0 16] st*«3§B§c<D?Pmi> (>f) Y^©» 

(testa* hoia^fi^^^iRHceisi^n, 
y ^©^rjs t Biti#- h coma y ^<ojm& s -eea 

<t 9 fc 4 o T !/> § £f* 4: L T Y ^S* L fc#KSS t , 
(p) Aa#-HfcttfiLTeHSttffi£Oj6S0>tt* 
c«A£#-MctH*)-f5ftiMm^Ki:, (m) UtfjsK 30 
- htttfiLTEBSn^tytf- hfr&Afc«*ft#« 

^ (-) W^5j?-hKffi»3f5rtt6nW*jK-hf!:SiJjf 

(*) ^^igtcfettamti^- h £ ttian-agttfli fc 

EHS ti«BS?»¥KK cfc o T^gl^ nfc^ficD^©^ 

[0 0 17] *£fa^»#J|i3BE«056lflT'tt, Y^S 
Z Lfc#KSg<DA7J#- h fr€>0IJ*.tf Kfi A , ©ftfg^f 40 

ft, 3^yj|?-h^e>ra-8fiA.aM1fii:LTtB*Sti 
3 0 a*y#-hfr6raHftSA.©Jt©5#A 

7l/*tfEH£tltVS. LftAioT, SJtt^SttA** 50 
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- r- (c A*l ? n£ Kg A . ©ft* 7 -c ;!/ * fc J: o T A y 
[0 0 18] jBI*«4gB*0»IWT?tt, 8»«lfil~»* 

A»«o»goi|i»oiftS«»t*^-r* S H G jR^f-p 

[0 0 19] ffl*«5E*<Of£WT{4» 
S 3 !LLOli^IB«©^§fiIsJSST'Kg^^ga, 

s$ti-TKg©^%tT9^ttu— *?®mm>&zc 

[0 0 2 0] 
[00 21] 

[o o 2 2] 0 1 n*%w<o-mmmic$stfz%mgm 

USS^CDft&gff lalSg 1 0 Hi, ft#KS§ (Planer Lig 
htwave Circuit) 1 0 2 S i (->'Jny) S 

J&10 3£, CCDS iSfil OSfC^LT^^a-Zl/rt 
l^ffi£©¥ffi±?«Mi*fcSftfc¥W#l'-- f (L 
D) 1 (MfeitfgftltfF (PD) 105^, ftiSKSS 
1 0 2 0&if)|c£B£nfc&ft£&JR? 1 0 6 fc*ffl|* 

[0 0 2 3] CCT\ Y^MZLrcftm&ffi l 0 2{4, 
Y ^ ©BT WfcfflS-f a BT-£»ja5**©ffiffitf 3 * > 

(common) h 1 1 1 t4otl/^. CCatyl- 
h 1 1 HcttB^L^^7t7ri'/^-iS^7 l 6^W(i:^ 
iJMJ:7lcfi:ot*i^ KgA.<D7fcfB*l#AtH7J 

SlftU— >f 1 0 4{cWfS]L/cLD4?-h 1 1 3£flf$L 

0 5{cftftLfcPD#-b 1 1 4%mj£LT^Z 0 Kg 
g&JR^l 0 614, 1 1 1 fcPDsi?— h 1 

1 4 t*&&mtii®±Z2ft?%J:7%;BT* ; tnt><D 
tplHfflBKEIlSnT^S. *t5> a^SfiffKOSJtJR^ 
1 0 5ttH5fc^ ^5^*^2 0 5 tS*?), 
TtiltcKg A 2 ©^B^O^^jiii^ 

[0024] COcfc^ ^*HS!i(?l)CD)t^SfIli]S§ 1 0 1 
T*«U ^#1*1/— >fl 0 4^?>KgA,(D) l df3^ 1 1 6 

A^wmsn, ld^-f i 1 3(cA^$na, c<Dmn 

^(iY»«l 12^lT3ty|-H l l^P,KgA 
. <r>mm t L T 0th L * I >)t 7 r -C ^(c A^J s n 5 c 

[0 0 2 5] -77> CO^r-OW&HtfjSnSH- 
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SS 1 0 2{cAttt3 0 ^LTY^tel 1 2T'2 0(c^te 

Y5ws i i za^wiSjsofi^fiiK^iisaa^-r* 

[0 0 2 6] tfL&Mm? 1 0 6tJ:oTitS*SE»L 
P D 4?- M MS T'gJl U C C 6 

Wi^jLTEg^nfc^^ i o so^fitcftmsn 

6„ c«t#iSSA 2 co7tft^ i i infrft-y i io 

0 7fc<fcoT)gi®LT, Sftf??^ 1 0 5fcA*H*n£C 

fctas. f&t>*>, «f i 0 4*^ttm?n 

fcJtfi^O-WA^S i SIS 1 0 3©0T'feiJiJffiT'SW 
$nrg*f)tl 1 8£&o£r>j§ft] 1 9t4ot, C 
neo-SPA^it*? 2 0 5^|6){clAT'fe, S5A 

, (Dcrnbomnmmm a * ©}fcig*t<D**jiii;£-tt3 

S«j§)lttcD7^U2 1 0 l\,c&-oT*)mZt\Z>Ctlc 
ttPD4?-h 1 1 4fr6WHi;*n3tte#©tegfclE6 

[0 0 2 7] hC5T% *H«Sff>jT?«ffl[fi««SR : F 1 0 

$■187 1 0 6 h LT#HMIJT*{± S H G (Second Harmo 
nicgeneration) LT^S,, SHGtti, 2 

fflWiWtf 2 ofc 1 oo)wica**n 

[OO28]02«SHG 3R^O»ff Lfc fe© 

■P*S. S H GStt^H 1 2 1 KftlfiJSOU— ffJt 1 2 
2£Afcf£-fc!:5i:, 2ffl<Oft?#2te<Djg»S*#ofc 30 

1 oOtftSftjnSOT, AWJtl 2 2tf)&gcr)¥ 
»©j£ft(Dft (Sf5 2i«lBl&) 1 2 3*tf££-rSo A*tft 

1 z 2 met*. im&m a , ois* wyeidT* o , ft? 

0x:M/##J±«W/h;^fc<Di:-*-So COAWftl 2 

2 (t S H G ffiteHjft 1 2 1 {C«fcoT5@&S{CS/7hU 

^©iM^Tt*. cn#PD#-h 1 1 4fr 

[0029] sHGjR^wtcfeA^oKs^agss-r 
— ftitigg rto # > -fmc w l t 7* u - 7 jt* aw l . 

[0 0 3 0] W±<D#j£Offltc, lf«JB)tS?«»*ffiffl 50 
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tJHj^tt, LD^-h 1 1 3fcA*j£ft6 0 CtD^fS^ 
«KSiE»3R? 1 0 6 A A ft 
T, Y»«l 1 2 4gT3ty#-h 1 1 1 *?fiJit 

u cc^e>0^L^i/^7ri'/^cA^$n5o 
[0033] -77, ctDftyTj'WbttiJiznrc&m 
Xioytmmi^tytf-y 1 1 ncxfiSftT, y# 

til 1 2*«fc«L PD#-h2 1 4*^tti*I?tlTS 
ftjf^l 0 5(cA*j£ft& 0 gftjR^l 0 5fi, i£SA 
.©3t^^o»*iijfi«#sa«?2jfltto 7 -c;l/* l o 
7%*-©H"iffifcKHLtV3o LftffoT, iSSA,© 
ft{f*tl 1 6 tStJ^fcfiWft 1 1 8feJ:tfi*3fcl 1 9 

[0034] mz^mm 

[0 0 3 5] 0 4 14, *¥£.W(D%2<D&BWHcMf%K 
j£S<g@B<Dg»*£t>Lfcfc©T?*.So c 00 4 TBI 

w^ag^BtSo co«jB«ojtas5W8@»i o 1 b 

T'ti, S i JStS 1 03OPD d>— h (C 7 ^ ;U A 

1 7£:LTffi7j£ft3 0 CcD7tft^2 1 7 f±. &gA 2 
ojtt«^o**iiiflS-a:SSS?a!iiait<07-r;l/* l 0 7 
£iij§LT§:7 l cf!S : ? 1 0 5 \c\fiZft%> c fc»cft« 0 

[0 0 3 6] JScfc, J^!ttWLfc£*fflJ?tttt#ft» 1 

[0 0 3 7] 
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Abstract of JP200121 5350 

PROBLEM TO BE SOLVED: To provide an 
optical transmission/reception circuit using 
components commonly inputting/outputting an 
optical signal of the same wavelength and 
moreover, sufficiently increasing sensitivity of 
a photo-detector. SOLUTION: The optical 
transmission/reception circuit 101 is provided 
with a Si substrate 103 forming a Y-shaped 
optical wave-guide 102, a semiconductor laser 
104 and the photo-detector 105, and a 
wavelength conversion element 106 arranged 
on the way of the optical wave-guide 102, and 
for converting the wavelength &lambda 1 to 
another wavelength #2. The optical signal of 
the wavelength &lambda 1 is inputted from the 
semiconductor laser 204 to the PD port 1 14 of 
the optical wave-guide 102 to be outputted 
from the common port 111 with the wavelength 
as it is. The optical signal of the same 
wavelength inputted to the common port 1 1 1 is 
inputted to the wavelength conversion element 
106, and is converted into the wavelength 
&lambda 2 there to be outputted from the PD 
port 114. Since the photo-detector 105 is 
provided with a wavelength selective 
transmissive filter 107 for making transmit only 
the optical signal of the wavelength &lambda 2 
in a light receiving side, the reflection beam 
118 of the wavelength &lambda 1 and a stray 
beam 119 are cut off, and the sensitivity of the 
photo-detector is increased sufficiently. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] A lightwave signal is bidirectionally transmitted in between the branch point of Y characters, and 
common ports, and the lightwave signal inputted from input port is transmitted to a uni directional between 
said branch points of Y characters and input port till the branch point of Y characters. The waveguide by 
which the lightwave signal with which it has been transmitted between said branch points of Y characters 
and output ports till the branch point of Y characters is transmitted to a uni directional to an output port and 
which carried out the Y character mold as a whole, An optical sending-out means to counter said input port, 
to be arranged and to output the light of predetermined wavelength to this input port, A wavelength 
conversion means for it to be arranged between said branch points of Y characters and output ports, and to 
change the light of said predetermined wavelength into the light of other wavelength, A light-receiving 
means to receive the light of the wavelength which countered said output port, has been arranged and was 
changed by the wavelength conversion means, The optical transceiver circuit characterized by providing the 
band pass filter which penetrates alternatively only the light of the wavelength which has been arranged at 
the said output port [ in this light-receiving means ], and light- receiving side which counters, and was 
changed by said wavelength conversion means. 

[Claim 2] A lightwave signal is bidirectionally transmitted in between the branch point of Y characters, and 
common ports, and the lightwave signal inputted from input port is transmitted to a uni directional between 
said branch points of Y characters and input port till the branch point of Y characters. The waveguide by 
which the lightwave signal with which it has been transmitted between said branch points of Y characters 
and output ports till the branch point of Y characters is transmitted to a uni directional to an output port and 
which carried out the Y character mold as a whole, An optical sending-out means to counter said input port, 
to be arranged and to output the light of predetermined wavelength to this input port, A wavelength 
conversion means for it to be arranged between said branch points of Y characters and input port, and to 
change the light of said predetermined wavelength into the light of other wavelength, counter said output 
port, be arranged, be inputted from said common port, and pass said branch point — it arrived at the output 
port — said — others — with a light-receiving means to receive the light of wavelength The optical 
transceiver circuit characterized by providing the band pass filter which penetrates alternatively only the 
light of the wavelength which is arranged at the said output port [ in this light-receiving means ], and light- 
receiving side which counters, and is outputted from said output port. 

[Claim 3] A lightwave signal is bidirectionally transmitted in between the branch point of Y characters, and 
common ports, and the lightwave signal inputted from input port is transmitted to a uni directional between 
said branch points of Y characters and input port till the branch point of Y characters. The waveguide by 
which the lightwave signal with which it has been transmitted between said branch points of Y characters 
and output ports till the branch point of Y characters is transmitted to a uni directional to an output port and 
which carried out the Y character mold as a whole, An optical sending-out means to counter said input port, 
to be arranged and to output the light of predetermined wavelength to this input port, A light-receiving 
means to receive the light which countered said output port, has been arranged, was inputted from said 
common port, and arrived at the output port through said branch point, A wavelength conversion means to 
change into the light of other wavelength the light which was attached in said output port and arrived at the 
output port, The optical transceiver circuit characterized by providing the band pass filter which penetrates 
alternatively only the light of the wavelength which has been arranged at the said output port [ in said light- 
receiving means ], and light-receiving side which counters, and was changed by said wavelength conversion 
means. 

[Claim 4] claim 1 characterized by said wavelength conversion means being an SHG component which the 
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light of the wavelength of the one half of the wavelength of incident light generates - claim 3 — an optical 
transceiver circuit given in either. 

[Claim 5] claim 1 characterized by said wavelength conversion means being a semiconductor laser amplifier 
which carries out incidence of the probe light to pump light, is made to generate a modulation sideband 
wave, and changes wavelength - claim 3 — an optical transceiver circuit given in either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical transceiver circuit which can raise especially the 
sensibility of a signal with respect to the optical transceiver circuit as a circuit which unified the optical 
transmitting section and an optical receive section. 
[0002] 

[Description of the Prior Art] In these days when mass information came to be dealt with frequently, 
transmission of a lightwave signal is performed close. Under such an environment, the miniaturization of the 
optical transmitting section for transmission of a lightwave signal and the optical receive section for 
reception is strongly demanded with some equipment dealing with a lightwave signal. Carrying out the 
assembly of the optical element which constitutes these all circuit parts or these into one case as the one 
solution technique which meets such a demand, and constituting an optical transceiver circuit or an optical 
transceiver module is proposed. For example, a technique given in JP,1 1 -1 7281 ,A is the example. 
[0003] Drawin g 5 expresses the important section of the optical transceiver circuit by such proposal, this — 
light — transmission and reception — a circuit — 201 — optical waveguide (Planer Lightwave Circuit) — 202 - 
- having formed — Si (silicon) -- a substrate — 203 — this -- Si — a substrate — 203 — receiving -- a module — 
the interior — predetermined — a flat surface — a top — positioning — having had — semiconductor laser — (— 
LD — ) -- 204 — and — a photo detector — (— PD — ) — 205 — having — **** . Here, the part of the center of 
the left-hand side section serves as the common (common) port 2 1 1 in drawing where the optical waveguide 
202 which carried out the Y character mold is equivalent to the bottom of Y characters. The end of the 
optical fiber which is not illustrated is optically connected to this common port 211, and the lightwave signal 
of wavelength lambda is outputted and inputted. Optical waveguide 202 has branched from the branch point 
(henceforth Y branch) 212 of Y characters to two, and constitutes the LD port 213 where the edge of one 
waveguide countered semiconductor laser 204. Moreover, the edge of the waveguide of branched another 
side constitutes the PD port 214 which countered the photo detector 205. In addition, in this drawing, 
illustration of the receiving circuit which performs conversion of a semiconductor laser drive circuit, a 
lightwave signal, and an electrical signal is omitted. 

[0004] Y branch 212 multiplexs or branches input light in such an optical transceiver circuit 201. That is, the 
lightwave signal 216 of the wavelength lambda injected from semiconductor laser 204 is inputted into the 
LD port 213 of the Si substrate 203, arrives at the common port 21 1 through Y branch 212, and carries out 
incidence to the end face of the optical fiber which is not illustrated from here. Moreover, after inputting 
into the common port 211 the lightwave signal 217 injected from the end face of this optical fiber and 
branching to two by Y branch 212, one of these is transmitted to the PD port 214. And it will be injected 
outside from the Si substrate 203, and will be inputted into a photo detector 205. 

[0005] Since such a conventional optical transceiver circuit 201 outputs and inputs a lightwave signal using 
the optical waveguide 202 formed on one Si substrate 203, the configuration of a circuit becomes easy and it 
can realize a modular miniaturization by the densification of components. However, in this optical 
transceiver circuit 201, there was a problem that the sensibility of a photo detector 205 deteriorated. 
[0006] Light other than lightwave signal 217 which should be inputted essentially is inputted into a photo 
detector 205, and it is supposed that it is this because S/N (signal-to-noise ratio) falls. The light as which it 
will be reflected, without being inputted into the LD port 213, and a part of lightwave signal 216 outputted 
towards the LD port 213 as such a light from semiconductor laser 204 like the reflected light 218 will be 
inputted into a photo detector 205, and the light which turns into the stray light 219 from the beginning 
within a module, advances every place, and is finally inputted into a photo detector 205 exist. Thus, if 
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lightwave signals other than the lightwave signal inputted from the common port 21 1 are inputted into a 
photo detector 205, a noise component will be incorporated when the sensibility of reception is raised. 
Therefore, sensibility of a photo detector 205 could not be raised enough, but the problem of leading to 
sensibility degradation arose. 

[0007] Drawing 6 expresses the important section of other optical transceiver circuits proposed in order to 
improve the fault of the Prior art explained above. This optical transceiver circuit 301 is equipped with the 
semiconductor laser 304 and photo detector 305 which were positioned on the flat surface predetermined 
[ inside a module ] to the Si substrate 303 in which optical waveguide 302 was formed, and this Si substrate 
303. Here, the part of the center of the left-hand side section serves as the common port 31 1 in drawing 
where the optical waveguide 302 which carried out the Y character mold is equivalent to the bottom of Y 
characters. While the end of the optical fiber which is not illustrated is optically connected to this common 
port 31 1 and the lightwave signal of wavelength lambda 1 is inputted into this optical fiber, the lightwave 
signal of wavelength lambda 2 inputs into the Si substrate 303 from an optical fiber. Optical waveguide 302 
has branched from Y branch 3 1 2 to two, and constitutes the LD port 313 where the edge of one waveguide 
countered semiconductor laser 304. Moreover, the edge of the waveguide of branched another side 
constitutes the PD port 314 which countered the photo detector 305. In addition, in this drawing, illustration 
of the receiving circuit which performs conversion of a semiconductor laser drive circuit, a lightwave signal, 
and an electrical signal is omitted. 

[0008] Y branch 3 1 2 multiplexs or branches input light in such an optical transceiver circuit 301 . That is, the 
lightwave signal 316 of the wavelength lambda 1 injected from semiconductor laser 304 is inputted into the 
LD port 3 1 3 of the Si substrate 303, arrives at the common port 3 1 1 through Y branch 312, and carries out 
incidence to the end face of the optical fiber which is not illustrated from here. Moreover, the lightwave 
signal of the wavelength lambda 2 injected from the end face of this optical fiber is inputted into the 
common port 311, and is transmitted to the PD port 3 1 4 through Y branch 312. And it will be injected 
outside from the Si substrate 303, and will be inputted into a photo detector 305 as a lightwave signal 317 of 
wavelength lambda 2. The photo detector 305 arranges the filter 307 which penetrates only the lightwave 
signal of wavelength lambda 2 alternatively to this side. 

[0009] In the optical transceiver circuit 301 shown in this drawin g 6 , although the lightwave signal of 
wavelength lambda 1 is outputted from semiconductor laser 304, the lightwave signal 317 which a photo 
detector 305 chooses and receives with a filter 307 is limited to the signal of wavelength lambda 2. 
Therefore, even if the reflected light 3 1 8 and the stray light 3 1 9 tend to carry out incidence to a photo 
detector 305 like the case of the 1st example, these will be absorbed with a filter 307. That is, the sensibility 
of a photo detector 305 can be raised enough. 
[0010] 

[Problem(s) to be Solved by the Invention] However, by this conventional proposal, unless the wavelength 
of the lightwave signal inputted into the common port 3 1 1 and the lightwave signal to output itself differs, 
with a filter 307, can sort out wavelength and it cannot be inputted. That is, when the lightwave signal which 
outputs and inputs the common port 3 1 1 was the same wavelength, there was a problem that the effect of the 
reflected light or the stray light could not raise sensibility of a photo detector 305. 

[001 1] Then, the purpose of this invention uses the common port which outputs and inputs the lightwave 
signal of the same wavelength in common, and is to offer the optical transceiver circuit which can moreover 
raise the sensibility of a photo detector enough. 
[0012] 

[Means for Solving the Problem] In invention according to claim 1, a lightwave signal is bidirectionally 
transmitted in between the branch point of (b) of Y characters, and common ports. The lightwave signal 
inputted from input port is transmitted to a uni directional between the branch point of Y characters, and 
input port till the branch point of Y characters. The waveguide by which the lightwave signal with which it 
has been transmitted between the branch point of Y characters and an output port till the branch point of Y 
characters is transmitted to a uni directional to an output port and which carried out the Y character mold as 
a whole, An optical sending-out means to counter (b) input port, to be arranged and to output the light of 
predetermined wavelength to this input port, A wavelength conversion means for it to be arranged between 
the branch point of Y characters, and an output port, and to change the light of predetermined wavelength 
into the light of other wavelength, (Ha) A light-receiving means to receive the light of the wavelength which 
countered the (d) output port, has been arranged and was changed by the wavelength conversion means, (e) 
An optical transceiver circuit is made to possess the band pass filter filter which penetrates alternatively only 
the light of the wavelength which has been arranged at the output port [ in this light-receiving means ], and 
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light-receiving side which counters, and was changed by the wavelength conversion means. 

[0013] That is, in invention according to claim 1, from the input port of the waveguide which carried out the 

Y character mold, if the lightwave signal of wavelength lambda 1 inputs, after being transmitted to a uni 
directional till the branch point of Y characters, it will be outputted as a light of the same wavelength 
lambda 1 from a common port. Moreover, although this will arrive at an output port after being transmitted 
to a uni directional till the branch point if the lightwave signal of the same wavelength lambda 1 is inputted 
from a common port, it is changed into other wavelength lambda 2 from wavelength lambda 1 by the 
wavelength conversion means by the middle. Although the light of this wavelength lambda 2 is received 
with a light-receiving means, the band pass filter which penetrates only the light of wavelength lambda 2 
alternatively to the output port [ in this light-receiving means ] and light-receiving side which counters is 
arranged. Therefore, a light-receiving means will cut with a filter the light of wavelength lambda 1 inputted 
into input port, can remove the effect of the reflected light or the stray light, and can raise the sensibility. 
[0014] In invention according to claim 2, a lightwave signal is bidirectionally transmitted in between the 
branch point of (b) of Y characters, and common ports. The lightwave signal inputted from input port is 
transmitted to a uni directional between the branch point of Y characters, and input port till the branch point 
of Y characters. The waveguide by which the lightwave signal with which it has been transmitted between 
the branch point of Y characters and an output port till the branch point of Y characters is transmitted to a 
uni directional to an output port and which carried out the Y character mold as a whole, An optical sending- 
out means to counter (b) input port, to be arranged and to output the light of predetermined wavelength to 
this input port, A wavelength conversion means for it to be arranged between the branch point of Y 
characters, and input port, and to change the light of predetermined wavelength into the light of other 
wavelength, (Ha) A light-receiving means to receive the light of other wavelength which countered the (d) 
output port, has been arranged, was inputted from the common port, and arrived at the output port through 
the branch point, (e) An optical transceiver circuit is made to possess the band pass filter which penetrates 
alternatively only the light of the wavelength which is arranged at the output port [ in this light-receiving 
means ], and light-receiving side which counters, and is outputted from an output port. 

[001 5] That is, if the lightwave signal of wavelength lambda 1 inputs in invention according to claim 2 from 
the input port of the waveguide which carried out the Y character mold, it will be changed into other 
wavelength lambda 2 from wavelength lambda 1 by the wavelength conversion means by the middle. After 
the light of this wavelength lambda 2 is transmitted to a uni directional till the branch point of Y characters, 
it is outputted as a light of wavelength lambda 2 from a common port. Moreover, if the lightwave signal of 
the same wavelength lambda 2 is inputted from a common port, this will arrive at an output port, after being 
transmitted to a uni directional till the branch point. Although the light of this wavelength lambda 2 is 
received with a light-receiving means, the band pass filter which penetrates only the light of wavelength 
lambda 2 alternatively to the output port [ in this light-receiving means ] and light-receiving side which 
counters is arranged. Therefore, a light-receiving means will cut with a filter the light of wavelength lambda 
1 inputted into input port, can remove the effect of the reflected light or the stray light, and can raise the 
sensibility. 

[0016] In invention according to claim 3, a lightwave signal is bidirectionally transmitted in between the 
branch point of (b) of Y characters, and common ports. The lightwave signal inputted from input port is 
transmitted to a uni directional between said branch points of Y characters and input port till the branch 
point of Y characters. The waveguide by which the lightwave signal with which it has been transmitted 
between the branch point of Y characters and an output port till the branch point of Y characters is 
transmitted to a uni directional to an output port and which carried out the Y character mold as a whole, An 
optical sending-out means to counter (b) input port, to be arranged and to output the light of predetermined 
wavelength to this input port, A light-receiving means to receive the light which countered the output port, 
has been arranged, was inputted from the common port, and arrived at the output port through the branch 
point, (Ha) A wavelength conversion means to change into the light of other wavelength the light which was 
attached in the (d) output port and arrived at the output port, An optical transceiver circuit is made to possess 
the band pass filter which penetrates alternatively only the light of the wavelength which has been arranged 
at the output port [ in a (e) light-receiving means ], and light-receiving side which counters, and was 
changed by the wavelength conversion means. 

[0017] That is, in invention according to claim 3, from the input port of the waveguide which carried out the 

Y character mold, if the lightwave signal of wavelength lambda 1 inputs, after being transmitted to a uni 
directional till the branch point of Y characters, it will be outputted as a light of the same wavelength 
lambda 1 from a common port. Moreover, if the lightwave signal of the same wavelength lambda 1 is 
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inputted from a common port, this will arrive at an output port, after being transmitted to a uni directional 
till the branch point. Since the wavelength conversion means is attached in the output port, it is changed into 
other wavelength lambda 2 from wavelength lambda 1 here. Although the light of this wavelength lambda 2 
is received with a light-receiving means, the band pass filter which penetrates only the light of wavelength 
lambda 2 alternatively to the output port [ in a light-receiving means ] and light-receiving side which 
counters is arranged. Therefore, a light-receiving means will cut with a filter the light of wavelength lambda 
1 inputted into input port, can remove the effect of the reflected light or the stray light, and can raise the 
sensibility. 

[0018] invention according to claim 4 — claim 1 - claim 3 — the wavelength conversion means is 
characterized by being the SHG component which the light of the wavelength of the one half of the 
wavelength of incident light generates in the optical transceiver circuit given in either. 
[0019] invention according to claim 5 — claim 1 - claim 3 — it is characterized by being the semiconductor 
laser amplifier which a wavelength conversion means carries out incidence of the probe light to pump light, 
is made to generate a modulation sideband wave, and changes wavelength in an optical transceiver circuit 
given in either. 
[0020] 

[Embodiment of the Invention] 
[0021] 

[Example] This invention is explained to a detail per example below. 

[0022] Drawing 1 expresses the important section of the optical transceiver circuit in one example of this 
invention. Illustration of the receiving circuit which performs conversion of the semiconductor laser drive 
circuit and lightwave signal with which this drawing 1 is not directly related to this invention, either, and an 
electrical signal is omitted, this example — light — transmission and reception — a circuit — 101 — optical 
waveguide (Planer Lightwave Circuit) — 102 — having formed — Si (silicon) — a substrate — 103 — this — Si 
— a substrate — 103 — receiving -- a module — the interior — predetermined — a flat surface — a top — 
positioning — having had — semiconductor laser — (— LD — ) — 104 — and — a photo detector — (— PD — ) — 
105 — optical waveguide — 102 — on the way — it has the wavelength sensing element 106 boiled and 
arranged. 

[0023] Here, the part of the center of the left-hand side section serves as the common (common) port 1 1 1 in 
drawing where the optical waveguide 102 which carried out the Y character mold is equivalent to the 
bottom of Y characters. The end of the optical fiber which is not illustrated is optically connected to this 
common port 111, and the lightwave signal of wavelength lambda 1 is outputted and inputted. Optical 
waveguide 101 has branched from Y branch 1 12 to two, and constitutes the LD port 113 where the edge of 
one waveguide countered semiconductor laser 104. Moreover, the edge of the waveguide of branched 
another side constitutes the PD port 1 14 which countered the photo detector 105. The wavelength sensing 
element 106 is arranged in those mid-position in a form which carries out the optical waveguide top which 
connects the common port 1 1 1 and the PD port 1 14 for 2 minutes. In addition, unlike the photo detector 205 
shown in drawin g 5 , the photo detector 105 of this example has composition which has arranged the filter 
107 of the permselectivity which passes only the lightwave signal of wavelength lambda 2 to the light- 
receiving side. 

[0024] In such an optical transceiver circuit 101 of this example, the lightwave signal 1 16 of wavelength 
lambda 1 is injected from semiconductor laser 104, and it is inputted into the LD port 113. This lightwave 
signal will be inputted into the optical fiber which is not illustrated as a lightwave signal of wavelength 
lambda 1 from the common port 1 1 1 through Y branch 112. 

[0025] On the other hand, incidence of the lightwave signal of the same wavelength lambda 1 outputted 
from this optical fiber is carried out to optical waveguide 102 from the common port 111. And it branches to 
two by Y branch 1 12, one of these is inputted into the wavelength sensing element 106, and it is changed 
into the lightwave signal of wavelength lambda 2 different here from wavelength lambda 1. In addition, Y 
branch 1 12 can change the ratio of branching of a lightwave signal by setting up the width of face of optical 
waveguide, and a presentation suitably. 

[0026] The lightwave signal after changing wavelength by the wavelength sensing element 106 reaches to 
the PD port 1 14, and is injected in the direction of the photo detector 105 countered and arranged from here. 
At this time, only the lightwave signal 1 17 of wavelength lambda 2 will penetrate with a filter 107, and will 
be inputted into a photo detector 105. That is, although a part of lightwave signal injected from 
semiconductor laser 104 is reflected on a right-hand side side face in drawing of the Si substrate 103, and it 
becomes the reflected light 1 18, or it becomes the stray light 1 19 and these parts progress in the direction of 
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a photo detector 205, these lightwave signals of wavelength lambda 1 will be absorbed with the filter 107 of 
the permselectivity which passes only the lightwave signal of wavelength lambda 2. Therefore, the 
lightwave signal inputted into a photo detector 105 will be restricted to the wavelength of the lightwave 
signal injected from the PD port 1 14, and will offer the optical transceiver circuit which can raise the 
sensibility of a photo detector enough. 

[0027] By the way, the wavelength sensing element 106 is formed in a part of optical waveguide 102 in this 
example. By this example, the SHG (Second Harmonicgeneration) component is used as this wavelength 
sensing element 106. SHG means the secondary nonlinear optical phenomena changed into one photon in 
which two photons had twice as many vibration frequency as this. 

[0028] Drawin g 2 shows the principle of operation of an SHG component. If incidence of the laser beam 

122 of high intensity is carried out to the SHG active substance 121, since two photons will be changed into 
one photon with twice as many vibration frequency as this, the light (the 2nd higher harmonic) 123 of the 
wavelength of the one half of the wavelength of incident light 122 occurs. Incident light 122 is the near- 
infrared beam of light of the long wavelength lambda 1, and the energy of a photon considers as a 
comparatively small thing. This incident light 122 is shifted to short wavelength, and is changed into the 
visible ray of wavelength lambda 2 by the SHG active substance 121. The energy of a photon of the light 

123 after conversion is size. This will be outputted as a lightwave signal 1 17 from the PD port 1 14. 
[0029] The technique of changing the wavelength of input light besides an SHG component recognizes 
various existence. For example, 4 light-wave mixing in a semiconductor laser amplifier may be used. By 
this technique, incidence of the probe light is carried out to the pump light in a semiconductor laser 
amplifier, a modulation sideband wave is generated, and wavelength is changed. Such a phenomenon is 
regarded as 3rd nonlinear phenomenon in a medium. It turns out that it depends for the wavelength 
conversion efficiency on the magnitude of a 3rd nonlinear optics constant. However, since this technique 
needs the light source for pump light, in case an optical transceiver circuit is constituted as a small module, 
the device for a miniaturization is needed. 

[0030] Wavelength is convertible even if it uses the nonlinear optical waveguide other than the above 
technique. Since "radical Osamu etc. Motohara of the wavelength conversion in nonlinear optical 
waveguide" (Takashi Kondo, the 61st volume of Ryoichi Ito, No. 9 pp.91 0-91 7 (1992) application physics) 
etc. has a publication about this, detailed explanation is omitted. 

[0031] The 1st modification [0032] Drawin g 3 expresses the important section of the optical transceiver 
circuit in the 1st modification of this invention. In this modification, the lightwave signal 1 16 of wavelength 
lambda 1 is injected from semiconductor laser 104, and it is inputted into the LD port 1 13. This lightwave 
signal is changed into the lightwave signal of wavelength lambda 2 by wavelength sensing-element 106A, 
reaches to the common port 1 1 1 through Y branch 1 12, and is inputted into the optical fiber which is not 
illustrated from here. 

[0033] On the other hand, after the lightwave signal of the wavelength lambda 2 outputted from this optical 
fiber is inputted into the common port 1 1 1 and passes through Y branch 1 12, it is outputted from the PD 
port 214 and inputted into a photo detector 105. The photo detector 105 arranges the filter 107 of the 
permselectivity which passes only the lightwave signal of wavelength lambda 2 in the front face. Therefore, 
the input of the reflected light 1 1 8 and the stray light 1 1 9 based on the lightwave signal 1 1 6 of wavelength 
lambda 1 can be intercepted. 

[0034] The 2nd modification [0035] Drawing 4 expresses the important section of the optical transceiver 
circuit in the 2nd modification of this invention. The same sign is given to the same part as drawing 1 by this 
drawing 4 , and these explanation is omitted suitably. In optical transceiver circuit 101B of this 
modification, it has the composition of having attached the shape of a film, and the wavelength sensing 
element 106 of comparatively thin thickness in the end face by the side of PD port of the Si substrate 103. In 
such optical transceiver circuit 101B, the light of wavelength lambda 1 is changed into wavelength lambda 
2, and is outputted as a lightwave signal 217. This lightwave signal 217 will pass the filter 107 of the 
permselectivity which passes only the lightwave signal of wavelength lambda 2, and will be inputted into a 
photo detector 105. 

[0036] In addition, naturally this invention is applicable by the usual optical waveguide, although optical 
waveguide 102 was used in the example explained above similarly to what branches in a Y character mold. 
[0037] 

[Effect of the Invention] Even if an optical transceiver circuit is miniaturized and spacing of these ports 
narrows, these two signals can be made to separate certainly by the technique of using a filter, since the 
wavelength of the light inputted into waveguide and the light outputted from waveguide was changed 
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according to invention according to claim 1 to 3 as explained above. Therefore, it not only can raise the 
receiving sensibility of a light-receiving means enough, but a cure in the miniaturization of the module for 
an optical transceiver circuit or optical reception or the noise of a lightwave signal becomes easy. Moreover, 
since the receiving sensibility of a light-receiving means can be raised enough, the dependability of 
reappearance of a signal can be raised. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Translation done.] 
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